










































































































Case Study 6:  Incised Valley Fills, Gulf Coast Region, US;  
Optimize VOC Plume Containment and In-situ Remediation

Introduction to the Site

This case study documents a former manufacturing site where groundwater was impacted by VOCs and mercury.  
Due to the complexity of the subsurface, multiple approaches to groundwater remediation were employed 
including pump and treat, and in-situ bioremediation.  The subsurface was defined by cross sections using 
lithostratigraphic correlation of USCS strip logs and gamma ray geophysical logs.  Groundwater and contaminant 
migration was estimated based on groundwater gradient maps, assuming homogeneous/isotropic conditions.

Because of the limited success of the remedies that were employed, the CSM was revisited by applying the ESS 
approach to the existing subsurface data to define the groundwater and contaminant preferential pathways.   
The following exemplifies the value of understanding the sequence stratigraphy (sea-level changes and impact  
on environment of deposition) and applying ESS concepts to improve groundwater cleanup.

In the area of the project site, sea level fell by as much as 400’ relative to present sea level during Quaternary 
glacial periods.  This led to exposure of the continental shelf, downcutting of rivers by erosion, and formation of 
“incised valleys” in coastal areas including the US Gulf Coast (Figure A29).  The site lies within the well-studied 
Mobile Bay incised valley.

The different environments of deposition which occupied the valleys, and the manner in which they evolved and 
changed as sea-level rose are well documented for Mobile Bay, as well as other incised valleys of the Gulf and 
East Coasts of the USA, as well as many other areas worldwide.  However, this information was not considered 
during initial site investigation or remediation.

Figure A29.  Block diagram depicting development of incised valleys during relative lowstand of sea level 
(glacial periods) modified from Zaitlin et al. (1994).
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Due to the relatively flat topography of terrace 
deposits located within incised valleys, and proximity 
to major shipping and commerce areas (e.g., Mobile 
Bay), the flooded incised valleys are preferential sites 
of industrial development and related groundwater 
contamination.  This case study shows how an 
incised-valley depositional model can be used as a 
tool for interpretation of site data and a predictor 
of subsurface heterogeneity in incised valleys, and 
highlights the need for stratigraphic characterization 
prior to an in-situ injection program.

Site data consist of lithologic descriptions of borings 
and a suite of gamma-ray logs run through casing 
(Figure A30).

Figure A30.  Gamma ray log representing 
grain size trends and significant clay spikes.
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